PATENT ABSTRACTS OF JAPAN 



06-172443 

(ll)Publication nvimber : 



21.06.1994 

(43)Date of publication of application : 



(51)Int.CI. C08F 10/00 

C08F 4/642 



(21) Application number : 05-173836 (71)Applicant : FINATECHNOL INC 

(22) Date of filing : 21.06.1993 (72)Inventor : EWENJOHN 

REDDYBR 
ELDER MICHAEL 

(30)Piiority 

Priority number : 92 903058 Priority date : 22.06.1992 Priority country : US 



(54) CONTROL OF MELTING POINT AND MOLECULAR WEIGHT OF 
SYNDIOTACTIC POLYOLBFIN USING METALLOCENE CATALYST SYSTEM 



(57)Abstract: 

PURPOSE: lb vary the melting point and 
R ' ( C v il « V< C 4 H 4 - ■ R ' 1 C s C 4 H molecular weight of a syndiotactic polyolefin by 
« -i.R a ) M e 5p using a metallocene catalyst having substituent 

I groups in specific positions on aryl rings of a 

fluorene ligand. 

CONSTITUTION: At first, a catalyst containing 
a metallocene compound of formula I is formed, 
subsequently, the catalyst is introduced in a 
pol3mierization reaction zone containing a 3C 
olefin monomer and the polymerization is 
jj carried out thereby obtaining a syndiotactic 
polyolefin with a low molecular weight. In 
formula I, (C5H4) is a cyclopentadienyl ring; 
formula II is fluorenyl; R' is a hydrocarbyl, a 
halogen or the like; R" is a stereo-rigidity-giving structural bridge between C5H4 and a 
ring of formula II; Q is a hydrocarbon or a halogen; Me is a metal of groups IIIB, IVB or 
the like; (m) is 1 to 4; (n) is 0 to 4; (p) is the valence of Me minus 2; R is 
electron-donating substituents present at CI to C3 or at C2 and C7 on fluorene ligand, 
having higher or equivalent capability to donate electrons compared with t-butyl, CI or 
the like. 
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(57) [WiKJ] 

K C2. C3$/c«C2<bC7CC??^^L/ri^.5<h, C 

$iift»SfeS. m^\tr)i'^)\^. tyd^ur)v^)i. ry 



1 

[fbl] CC,HO(C,H...R' .C.C4H 

-eur (C4H..,R' .C,C.H,_„R' J tJ:7;u 

sM^jr-jusr^j^. R' t KuT^jutrjua. ^Npy 
R' «ffiFi— t>u<«^j^j:o-rc^r^>^<, R"" ti. 
Si^/ct^>'^^y>r*0. MetJ. 1 I I b. ivb, 
ccr. R' y}l:tl'>mi^^±<DC I . c 

2 . c 3 7:>^^«ic 2 i c 7 tcijt^ ^^^m^g^sr * 

y V - A r C * SS^iSit^ ><0 A U 

[lf*3I2] a)-^^ 
[ft2] R" (C,HOCC,H,..R' .C,C,H 
4-„R' „)MeQp 

0. -^Lr (C,H,.,R' .C,C,H,.„R' „) 

^iJ7P^>5ri^x^jl/i§r$»0 . R' t Kn:t?;lxtr 

/c« 1 - 2 ofii<D^^Ji^^WTsr;i/=^>>UT 5 ySr 

R' «. iLi^mn^^^^m (C,H,) i (C.H 
..,R' .C,C.H._„R' momcom^zfV viy'C$> 

CDiigiL/r I I I B. I VB. VB$/c«V I BSlCD 

Orp«, MeOM^ffi^K 2 -C^*? . CCT?. R' 

01. >';L':tU>gefii^±(DC4/'C5CC*>t:f^li^et.-^ 

b) c:o^5^D^2>^b^^^^-c^,^-5ft*^i^iD$ 
1*, 



(2) !»*g§^6- 1 7244 3 

2 

d) c(D^it'/->/)^^7r^v^-^mti^^^. 3fi)^± 

[IS*iI3] a)-iK^ 
[{b3] R" CC,H,)CC.H.,.R' .CC.H 
10 4-«R' «)MeQp 

0, (C,H,..R' .C,C,H,.„R' tigfl^ 

v5'n--c>4?^:;^xji;U]S'r^O. R' t Ka:^;ut: 

JUS. -r\uy>, TJU3=^5^. rJl/3=^i/TJU+;k t 

1 - 2 omo:>mmw.^^mr^r)i^jvr 5 ^sr 

(C,HJ i <C.H 

20 cDffiigiur I I I B. I vb: VB*;rc«v I BiSK© 

^)llr$>0, l^m^4T^>»3. 0^n^4r*0, ^ 
LTpti, Me<7);i^lffi^|< 2r*0. CCr. R' 
ti. :7;l.:tU>ie{a^±COC4/C5tc4(jC:fSII^-^ 

c) c<DMm^. smi^u.^ommmi^^^'r^tuy ^ 

30 >^>/'7--?j^5A-^rt^^S^j5t£:y->cD4icc®Ab/c 

[iS^ii4] a)-jS$^ 
[{b4] R" (CsHOCC.H..„R' ,C,C,H 
4-„R' „)MeQ, 

[^*. (CsH.>«, iy^a-<>^t:>x.:^)mx3^ 
40 ^Or (C,H,..R' .C,C.H,.„R' „) «g» 

i^^D^>:S?>5xj^;L'?§r^0. R' ^J. t FPj^JUt^ 

R' (CsH^) <t (C.H 

...R' .C,C.H..„R' .)m<om(Omm':^VytyXi^ 
»3. Q^t^itykmmX'$>^. Me it. 7T:$^(Dmm^0^^ 
(DiiLMitOX \ \ \ IVB. VB^tcUV \ Bm<0 
^■e^)0. l^m^4-C*«3. 0^n^4r*0. 
50 LXpftt, MeOM^fflKK 2r-*0. CCr. R' 



(3) 

3 

>^ y V - A r c ^ SS^Stt V"- >o« A b 

So 

[^L5] R' (C,H,)(C,H...R' .C,C.H 

0. -eur (C.H4..R' .cc^H^.oR' J 

R" (i. iLWm^^^^^tk (CHJ i (C.H 

4..R' -CsC.H,.„R' .)m(omo:>mmyoviyv^ 

cDfigiLri I I B. I VB. VB^/c«V I BR^D 
Lrp», MeCDM-T-agK 2r'^0. CCT. R' 

y V - A o > SS^JSit; tC2^ A U /c 

lite] R-' CC,HOCC.H,..R' .CC^H 

,-„R' „)MeQo 

-eur (C.H,.,R' ,C,C.H,_„R' „) {ty)l 
^ru^JUSr^D. R' {S. b KP:0^l'fc^;US. /Miy 

R' ^^U<ti^3^jc-5ri^r^J:< , R"' tiW 50 
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4 

^tt^^X.^^ (C,H.) <!: (C.H,..R' .C,C,H, 

R ' . ) «i(Dra©«js-:^ »; 0 . Q 

g*/ctJ/^py>■C*D. Me(i. I I I B. IVB. 
V B ^;rc«V I BjS^cD^r^fp, l^m^4-C*0, 
0^n^4r^0. -etrpii. Me(Dll^«K2r 
^0, CCX\ R' ^i. ^;l/:tU>ffifi[^=-±<DC 1 . C 
2. C3;d^lK(iC2 <i:C7tCi>W^mT'«-?gjftS-Cd5) 

b) (R-A I -O) 

(O-m^R (R-A 1 -O) „ A 1 R, [^cfj^ Rtii - 

3»:^±0^^jg-?-^WTS:tU 

[ft?] R" (C,H4)(C,H,..R' .C,C4H 
4.nR' „)MeQ„ 

^Ur (C,H,..R' .C,C.H,.„R' «:7^U 
:f U:i;l.Srd5>0. R' lit. \z ^ utrJl\^JlM. ^^Py 

R' itm—hL<l,tmti:'7Xi.^XhJ:<. R" lif* 

StfM^^uyyv^^. MetS. I I I B. IVB. 
VB^/c«V I B)^O^'Cd5>0. l^ra^4r*0. 
0^n^4r^0. ^bTpfci. MeCDM^KI<2r 
$>0. CCX. R' ti. "^'Jb^UVgfifit^iCOC 1 . C 
2, C3:d^^«C2 iCTCC^jW^m-T-^^gftSr** 

[{b8] R" (CsHO(C4H,..R' .C.C«H 
..„R' „)MeQo 

[^*. (C,H,)«. >'^P-i>:$ri^x:^;l/]^-e^ 

-ei/r (C.H...R' .C,C.H4-„R' n) 
i^e7P-<>'Srixx^;l/?g'r&«3. R' t Kn/7Jl/t^ 

fcU 1 ~ 2 OflCD^mM^^Wr'£>TJm^;l'r 5 >^g'C 

R' W. (CsHJ <!: <C.H 



(4) 

5 

4..R' .C,C.H,.„R' .) IMOmoymm-:/^) 

0. Q»eg{l:*«Sr'*0. Met*, n:s^(Dmmwm^ 
(DfeSiLr I I 1 B, I VB. VB^/cJ3:V I B6^(D 

0-Cp«. Me(0/lT-1ffi?l< 2'C*>0. CCr. R' 

b) i^«m^D-jl$^ (R-A I -O) :te^O'litWf^)^ 10 
©-j»5«R <R-A I ~0) „A I R, R(ii - 

>^ >ffl*M^? if r <i: 0 iSl^^T-S^ -5 V- > ^ 

[iS45Ji9] a)-ltt5S 
[fkg] R- (C,H4)(C«H,..R' .CsC.H 
,.„R' „)MeQp 

[S*, (C,H,> tt, i^^'D^>^iPxr.;U]Sr* 20 

0. -eur (c.H..,R' .c,c.H,_„R' „) 

iyiPU-<>^tyx.::,)i,mv^fO . R' fc: FP;^^!^!::' 

/di 1 - 2 Offl<D^^/i^^:S:WT'2>r;u=^>pbT $ ^Sr- 

R" A(*H!ltt*#^€>l* (C,H.) <t (C.H 
4.,R' .CsC.H^.^R' „) m<Dm<Dmi^yV vly-CSb 

OfigiOr I I 1 B. I VB. VB*/c5iV I BS^O 
^^-C*0. l^m^4r*»3. 0^n^4r^0. 30 
L/Tp«. MecailT-«9l< 2r^»5, CCT*. R' 
ti. ::?;i':tU>ie(4^±60C4/C5tc*j&:r^^^-^ 

[iS5R^10] a)-^^ 40 
[it\0] R" CC,HOCC4H,..R' .C,C,H 
4-„R' „)MeQp 

-eur (C.H..,R' .C,C,H,.„R' J (3:^}^ 
i^^D--i>^?i;^xci;l/fg-CAO . R' ti. fc KP;^JUt: 

/cti 1 - 2 0{@oi^^M^^Wt-^TJU+;i/r ^ ^Sr 

R' (CH,) t (C.H 

...R' .C,C.H..„R' „) JS©rao«|jS:r»; i^ix-c^ 50 
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6 

©agiUrillB, I VB. VB3jyt«V I BKCO 

^i^r^o. i^m^4r^»3. o^n^4r*o. -e* 
orpu, Me(Dj^.iF«l< 2r^»3. ccr. R' 
•7>l/:j*u>igta^^±<0C4/C5tc*jt:fe^^-^ 

b) jmmm^cD-m:^ <r-a i -o) ^^v^mmjf^ 

0-W(^K (R-A 1 -O) „A 1 R, [^*^ R(ji - 

6*^j2oc7)SS5:r*^] ^w-r^w«r;u^::.'^;Ajt^ 
^^^rc^^>, 3m(±©g^«ji^^wr'2>:tu:7 

{nm^l 1] a) -^^ 

[fbl n R' CC,HO(C,H..„R' .CC.H 

4_„ R' „)Me 

f). ^l/T (C4H,..R' .CC^H^.^R' „) UmSk 

jlm. ^^py>. r;i/3 + >^, r;U3=^5>T;i/^ju. ^ 
/c« 1 - 2 offlcDKSl^^^wr ju+;ur 5 ysr 

R'' 5:«^P3!lt4^^x-S^ (CHJ i (C^H 
4..R' .CC^H^-nR' „) »OK<D«Ji:?'»;-:it>r* 

(Dli^iOrillB. I VB. VB^/ctiV I B«iCO 
^H-C^O. l^m^4'C*«P. 0^n^4r*0. 

GTpti. MeCDj^^WK 2r*0. CCt?. R' 
>';^^U>ie{4^±<OC4/C5tC*Jt:t'2)mT^# 

[11^1112] a)-M^ 
[{bl 2] R' (C,H4)(C4H4-„R' .C,C,H 
4-„ R' n)Me Q„ 

[^*. (C,H4)«s >'e7n^>:S/>^xr.;i.?sr& 

0, ^br (C4H4..R' .c,C4H,.„R' „) \tm^ 

>'^a-<>:5^>^XJ^;^^r*♦5 . R' lit, tHP;^;K^ 

/c» 1 - 2 o^cDi^^MT^w-r^r Ji/+;i/T a ysr 
R'' At^tt^-^x.^^^ (CsH,) i (C4H 

4.»R' .c,C4H4.oR' «) iSorao«i6:/y-^5;^-c* 

0. QtiKlb^k^S-C^O, Me«, 7C^<3D^»i»att> 




b) Stt«.«<D-«a^ (R-A 1 -O) 

<d-«S:r <r-a 1 ~o) „A I R, [S;*. R«i - 

[iS*3113] a) -lift* 
[{[:13] R' (C,HOCC4H...R' .C,C4H 
4-„R' „)MeQp 

0. -eur (C4H*.,R' .CC^H^.^R' J (ig^ 
>'i'P-x>^5;?x-;Ufir*0. R' t:KP;^il/t' 

/c(3: 1 - 2 O^CDi^^M^=-^WT'E»T;i'+;UT $ ^mx- 

R" J£(»att*^^-&S[ (CH,) <!: (C4H 
4_.R' .CC^H.-nR' „) ?l<Dra<D«a^'; viyXh 
0. Q^j^lt^jRSr^O. Me (J, TORO^W^** 
(O^mtijX I I J B. I VB. VBi/c63:V I Bm<0 

l/Tpti:. Me<DJl^«l< 2r*0, Ccr. R' 
7;U:j-u>iB(4T-±oc2 iC7ic??fiorc>^*^ 

[li*Jil4] a)-M^ 
[f[:14] R" (C,H4)(C4H4..R' .CiC^H 
4-„R' „)MeQp 

19. -eur (C4H4-.R' .C»C4H4.„R' J «|g» 40 

>/^D^>^>Jx::.jUi^-efeO . R' ti. t KP:^7Jl/t:' 

/c« 1 - 2 Oeog^^H-T-^Wf -STil/^JUT 5 ^mx 

^«9. S^cDR' t3:|5l-'4>L/< {S^J:i'^ri>r4>J:< . 
R'' jt(*W14*4;i'2>^ (C.HJ <!: (C^H 

4-.R' .c,C4H,.„R' „) isoraofliit^y 

<0\tmt{yX\ \ \ B. I VB. VB^fc«V I BjSS^CD 
^Pr^O, l^ni^4r4E>0. 0^n^4r*0. 
OTptt, Me<Dll^iffi5l< 2r*«3. CC-C. R' 50 
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s 

tJ. '>'^l/:tU>ia(i^±OC4iC5tC??^^Lr(r>-5>5&> 

b ) mmmo-m.^ ( r - a i - o ) isj^xj^immm 

(O-m^K (R-A I -O) „A I R, Rttl - 

jft, *^?^-cc*5, 3<iJa±<De5*i^-T-«rW-rs:i-u:7 

[ftlS] R" (CsHOCC^H^-.R' .CjC^H 
4-«R' «)MeQ, 

t^*, (C,H4) $>i^P->i>5fi;^x^;l/Sir* 

-^Or (C4H,..R' .C,C4H,.„R' J 
>'^P--^>^exxx;Hg-c$>0. R' tpP^^Utr 

fM 1 - 2 om<om,mw.'^^m'f^r)i^)\^r^^mx 

R' Stt^RDtt^^^eK (CsH,) <h (C4H 

4-,R' .c,C4H4.„R' „) ^ficor^o^®^'; 

OffiSiL/rillB. I VB. VB$/c«V 1 B»5<D 

^Hr-^O. l^m^4T'^0. 0^11^4-^*0. 

urpiJ. MecDM^lffi^K 2r*o, ccr. R' 

:7;U:tU>iefi[^±<DC4<bC5JC??!SU-Cl*^*i 
b) JL'-/;^l^^:t>m'<:*->fb5iK ^:^^■CliS. 3« 

[i»5itxii6] 

[it\ 6] R" (C,H4)(C4H4-.R' .C,C4H 
,_„R' „)MeQ„ 

[^*. (C,H4) tJ, S^i?P-^>^?i^xx;bfir* 
0. -eur (C4H4..R' .CsC4H,.„R' „) «:7;U 
;f U::.;Ugr*0. R' t K P;^;l/tr;l'S, ^>py 

R' ^ifBi— ^L<«^?^j:-Qrc^r ^<fc< , R" jzf* 
mi±^^z.^m. (c,H4) <t (C4H4..R' .c.cH, 

S*/c{^/^py>•C*»9. Me(3:. I I I B. IVB, 
VB^MtV \ Bmo^X^^. l^m^4r*«3, 
0^n^4r*0. ^LXp\t. Me<om^m^\<2x 

^K}. CCX. R' itt. y)ltiy>^iiL^±(DC I. C 
2 , C 3 ;&^5R«C 2 i C 7 K:A>W -Sm^^^glftS-C* 

^ h^iytmm>mt^tia±<om^F^w^:h^mLx 




9 

[fbl7] (C,HOCC,H...R' .C,C,H 
4.aR' „)MeQ, 

0. -eur (C,H...R' .CsC,H,.„R' J lig^ 
Sy>?a-^>5?i/xr.;UjEir*)'3. R' t Ka^^JUi^ 

/cu 1 - 2 0fi(Di^sgij^^^w*r-5TJb=^;ur 5 .^sr 

R' «. 5:(«3!lt4^^^€>3* (CsH.) t <C.H 
..,R' .C,C,H,_„R' J m<OT^(0}»^':f ^) viy-Ch 

OttHtLT I I I B, I VB. VB*/c«V I BSt© 

0-Cp«. Me<D/ji^«I< 2-C*0, CCr. R' 

,i< y ^ u ^ >!a^4 5 ■d--2»Mi«3^-efflci 6n-& y 

[19*1118] -M^ 

[fbl8] R'' (C,HO(C,H.,.R' .CC.H 
4-„R' „)MeQ, 

t^*, (C,H4) i^^P-^>:$?>^xj:.;l/J^r* 
0. Hg-Ur (C.H.„R' .CsC,H,.„R' „) \xmi 
i/i^CJ'^>5'J/xxjHir*>9. R' fc Kn;^JUt^ 

/c« 1 - 2 ofiOi^^/i^^w-r -sr Ji/+-»ur a .^s-c 

R' A£ftWt4^^^€>i* (CsH,) i (C.H 
4.«R' .C,C.H..„R' mmii<omM':f') yi^X^ 

oagiLT I I I B, I VB. VB^/cCiV I BK^D 
^iirabD, l^m^4'C*0. 0^n^4T^O, ^ 

L/rp«. Me<Dj^^«i< 2r*>o, ccr. r' 
{i. :?;l'^u>ig{4T±<OC4/C5tc4iJt:r-&^^-^ 

[fbl91 R" CC,H.)CC.H4-.R' .cc.h 




(6) «FBg^6- 1 72 44 3 

10 

..„R' «)MeQ. 

-e-or (c,H._.R' .c»c.h,-„r' j (sgtft 

>/^p^>i?>?xxj|/^-C*0. R' fc KP;^^JUb' 

R" jtfrWtt^^xS^ (CHJ i (C«H 

10 Q»K^b7K«Sr*D, Me». 

<D&mtLX\\\B. I VB. VB*/c«V I B«5© 

#^-e^o. i^m^4r^,«:3. 0^11^4^*0. ^ 
Urpli. MeCDH^fflfigK 2-c*o. ccr, R' 
IJ. U>ig(a^±<DC2 <?:C7k:??^EOrC^-5>3&^ 

20 [19:^112 0] 

[{b2 0] R" (CsHOCC4H,..R' .C,C.H 
..„R' „)MeQ, 

0. ^Ur (C.H,..R' .CsC,H,.„R' J tigfe 

R' SftRitt^Sr^A^Sf (CHJ <b (C4H 
30 .-,R' .CC^H^.nR' „) ^OFa^CDWit:/'; 

0. Q«jKfb*^sr*«:). Me». imcommwm.^ 

(O&Mt or I 1 I B, I VB, VB^/cWV I BJSiO 
^i|-C*»}. l^m^4'C*»9. 0^n^4r*0. 
Lrp«. MeCD/^.^fffi^|< 2-C*0, C CC. R' 

'7;i'^u>i5{4^±cDC4iC5W:??aL/ri>-2>*> 

40 G 5 i>mmmvmi.^ en -5 > ^ p -tr 

[0 001] 

[tt'pfj^i?] :^^H^«. ^^'P-b>«j«^ffil^/cS'^7? 

^^mnxm^^^mmtiLwm^ ( s t e r e o r 1 

g i d) ^^L. ^Lrcneti. 3z(*W«:^:fe-5S/J' 
P'^>5f>?xx;UScr>rBl«::/'; ':'>^^:$^rc>So 1 
<D2> ^ P > i^x x;H§}<^5Wr -5 U >fie{4^* 

50 (or')-}\^mcmtk^^n\^^t. cti6<D^^p-fe> 



n 

[0 00 3] 

OJiCD±tC 1 <it(±<DgfeS€:^ 0 r C <0f b^;:)^ 
immSi <t + JH±©S**7nf J: ^ ^c-r ^ C i cc J: o 

[0 004] x.=f'\y>n.^mmmt{^x>t^xj^iym^ 

2 ,6 0 8 ,8 6 3CCfi, t^;5'l (^/i'P'^>^ii^Xj:.jP) 

-^'>S«Fl*tHBil2,6 0 8 ,9 3 sects. — «5a: (S^i^n 
-;>^i;x^;U)„ Zr Y,./ [^cfj^ ytJ. R, C 
H,A 1 R,. CH,CH,A 1 R, *5J: t/C C H (A 1 

S 3 X -i; A y ^ a Hz >S;5i 6 ISS-E^ X ^ U 

^ffiFrjcDe>nr K a m i n s k yffeQ*g«FflF# 
#4 .54 2 ,1 99(C». :tu:7 -<>5icr>g^:^;ft. !^ 
^;J< y X ^ U >4dct ^'jK x^ u > i te<DT;u:7 r - pj- 

i^xx;u) jMeRHa 1 [^Ctfi^ R^j. >'\ny>. i> 
^ D ^ > ^ >>x x;l. ^ /c« C 1 - C , T >>US-C^ 0 . 
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^Al,OR. (Al (R) -O) „*$^C//^/cttSltt 

^T(0/ces?)C7:»-||5^ (A 1 (R) -0)„., [^^. n 
«4 - 2 OCDStr^O, -e-OrRtl^^JU^/c^x^JU 

f^«^c«ft«l^*s*S«fiF#^4 .4 0 4 .3 4 4(Cgg7n$ 
[0 0 0 5] 7|^@1#3f#-^4 ,5 30 ,9 1 4k:tt. x^ 

[0 0 0 6] B-U^j^mW^WmO 1 85 9 1 8tC«. 
-i>5?iPxx;bgCDrBl0^y -^>^«1 -4<iOg^^T- 

30 [0 0 0 7] 7f<i;:i-b:7 ^ i^ijibr;}^^ 

M$nri>^o *lIiRFS^#^4.8 9 2,8 5 UC«. 

(syndiospecific) ^ffs L . O 

^ra^^nru-s. camm\tmc. s^x^r-cn^ 

[0008] 

so [{t2 1 ] R' (CpRoCCpR' .)MeQ. 
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<D^)ir*0. S^<DQ«. 1 - 2 0 

XCCX\ R' (CpR' .) <CpR„) i« 

[000 9] CC[>^H^W, ::^Pb-U>;teJ:Olgi»r^l':7 

[0010] 

(fcm ogjft^^K 0 <!: Ji< »; :t u 7 ^ >oa«±j 

m^^^T ^Ct xmtj: 6M45S«5ffl^Wr -5 3 !i< u -^-m 

[0 0 1 n (5]®tc. jf^u-^>mm^^^r^yjv:i-iy 

r ^ U -7 --:^^Jej(0^g^pgpT >E> C i Tt^^-C ^ -5, „ 

[00 12] *^B^«if/c, -flfi^ 
[0013] 

[fl:22] R'' (C, HO(C,H,_,R' .C,C.H 
4-«R' „)MeQp 

0. -eor (C,H,.,R' .C.C.H,..R' „) g 
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^0, R' ti. 1 -2 011(DiK^D^-?^^Wr^t PD:^ 

ji/tr;u^. v'Npy^. rji'3+^, r^i^^a+s^riU+^P 
<ti^^forc^r*><fc< . R' iit^m^^^^^^ 

(CHJ i (C,H,..R' .C,C,H,.„R' „) mco 

rmm^y v y i^v^ o , nmat i - 4 

<. Qti. j^^b^^S. ««J^^S 1 -2 OficDj^^Il-?-^ 

7C^CDigW$a*<?5{i^<hL'r I I I B, IV 
B, Vh^tclctV \ Bm<D±mx$>K>. l^m^4r^ 
0^n^4r*0. -eorptt, Me<DM^1ffi?l< 

{b^JBj^JgfttS-li^ci^Stf. ^U:7^>Jicr)ii^* 

20 ffi^>si«-r-2>. 

[0014] C<?>-^^n42>0«jgW. «T 
[0 0 15] 
[^t2 3] 



1 8 




4 5 



30 [0 0 1 6] r^sn^o R' <DS?a/j:{4gcc«. c 
1. C2. C3. C4:CK C8;C2. C7;C 
3. C6;*JJ:0*C4. C S^Cji^^tl-Bo y)\^t\yl^(0 

rhm^^mtLxi^^o cti^cmtkmim. r)i^ 
>'^py>s. Tjup=*^'>a, r>^i/^jur 5 ^or 

40 [0017] c<D^^P-fe>^JiiW«r;i'S^'t?A^k 

^-<D+i^U>^?^lij^cf3CDSlK^ (numbe r o 
f inversions) ^mB-fhC <bCC<t-:>r C 

U'>iefi^7&JWT5TU-;U3®±cr)R' msm^ 
S!fb$-a-^c<!:&c<fc-:>rs:{bo. -eorsifiissnff'S, 

50 [0018] CCr):7;U:t U>i:Cr)— 5£CDg»S(CKL 
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[0019] 

ft*i«^^^i>r:/nh*u>^L< ^iftecor;b"7r - itu- 
[0 0 2 0 ] *^&.grffli^^ftp^^^p-fe>M^(3:. j1 
terror fecki^ ^S:/'; --^i^^ffli^rWtt*^fiS-r 

[0 0 2 1] 

[fb24] R" (C,H4)(C,H4.,R' .C.C.H 
,.„R' „)MeQp 

0. ^Lt: (C4H4.,R' .CsC4H..nR' .) «^ 
e^i^O-^^^i^x^Jl/il-C^O. R' ti. t: KD:^?;H:r 

/c« 1 - 2 OfB©)gS5gll^^Wt-'5»T;l/=^;UT S ym-C 

R' (CHJ <h (C.H 

.-R' .C,C.H..«R' .)m<Of^(Di(^^zr^)-jty'C^ 

$;^ct3:7 - 2 oisoM^^Wf -sr ';-;ur;m^ju 
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ft!?¥a*<0{ig<hU-C I I IB. IVB. VB^/cUV 
I BSt(O^ii|r*0, l^in^4r*0. 0^n^4r 

[0 0 2 2] 1 -4fHO^lR/^^^WTSr;l/4^U>S 

<3!>«liS^tt(*r*S. 0!l^>^d:'5^^py>M^«:? •j.lR, 

[0023] HWj:^m^m\t. I V B»?cr)^)ll, m^i 

20 SCC«2r*^. <C,H...R' .C,C.H._„R' „) 
^iC, C(D>^^P-^>5f>?xx;Hg{cffeCDg^<b7k^«^ 

[0024] ^mmi^^x^htixi.^^-nm^mi.^x. 

: a ) \y>(Om& \ b ) ieti[^=-<D»ig ; 

c) ^^a-fe><D^^„ ±iar';b:tu>5&iS*&^)CCA^ 

l^:7;U^U>»€r»igOft:. 4-^h + t/:7;l. 

=j'U>. 2 -t;^^^;l/T^ >^:7;l/:tU>. 2. 7 -ty^ 
40 uay}i:tiy>. 2. 7 - 5^:7 P u>*5J:o' 
^^U>y:«::^>h U>^rA Idrich Chemi 
cal C om p a n y?&^6WAU/Co rj. Che 
m. Soc. J. 2034 (1953) :J. Che 
m. Soc. . 870 (1954) ifcirO^Vogel 
S rUfflWafb^OT-^X h:/^ 4;j (Text Bo 
ok of PracticalOrganic Ch 
emistry).^4KS. 1978 (671M) 

^$nrc>^}ife(^^ffit\ m^5n-ci^-E»2. 7->?r 

^ yr7JU3|-U><!: h y^^^l'!^X:7T h:?&i6 2. 7- 
50 i^;^ (s^^^;i/r ^ -/:7;l/:?Mx>) i&»^L/c. Vog 
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97 8 (7 5 5M) Ccfeili^nTC^^ J: ^ Cc OT. 7k» 

mmmf'CA^'^mj: I ' . 2-*s<t«>'3-t kp^ 

0%<OP d ^^Ti -/->'U43'C7K?3^^^c icc J: 0 . 
4 -y^;l':7;i.:tU>35s|#6nA:„ ±33iU:rc4 - t K p 

y)Vtl^:yifmhrifc. , a. Chem, So 20 

c. J 75. 2663 (1953) fcJiCif TOh i o. 
J. Sci, J. 65. 187 (1965) tCiej^S tl 

xi^^mi'^^mi^^mmv. 5-y5^;ur>h^-;u» 

aarsynthesisj. 336 (1984) (CifiiS 
??i£T> 4 h + ix'7;l/:*-U>i2. 
h=^>'::?jU:^'U>*i6(7)2. 7 -t^- t 

4--y h^i^yjvtiy>m^^mm.Lfc. 30 

[002 5] rsynthesisj. 336 (1 
9 8 4) «:iaai$nrc^-2>J:^cc. ^ hn-^ ^>i13CD^ 
fkT;i/5^'^;A?¥itT. :7;U:fu>i2. 6-i^-t- 

2. 7 -s;^- t ->^^Jl/:7;l.:i-u>i4ia;S:ii^O/c. 
rjournai of Organic Chemi 
stryj,48, 1854-1862. 198 3^(0 

->^^ji.r-fe^U'>«!:^j^f&$ii'5Ci«:<i:or. 2. 4o 

[0 02 6] :7;U-<>^L<ti®^'7;U--c>;g:^ 
M [C,H,..R' ,C,C,H,_„R' J (^*^ M{il 
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p = CR' .^^ttt-r-sci^^gSLris*). ccr. 
>'ji'-^>cD7^i^Si^.^«. |5i-feo<uMi:c-:^rt^r 
^><fciiR' .-cjs}ft$nrti-5o K^^PHz^'^octi 

6CDi2fi[T-t7?^g§^. *^:^Hm^^i;^'-^ (Vac 
uum AtmospheresDry box)^/c 
«S h e 1 e n kR{S^:fflt^/c:^^;f/;<#H»Tr?f 

Tmrnotc. ccommmmt. -xs^n. Am. ch 

e. Soc. J 110. 6255 (1988) (Ciaa?? 

[002 7] \ar(^c7r:rmmm{t. myj\^:t u^;uis± 

(zirconocenes) *5J:0'^>:7 y -fe^JS ( h 
afnocenes) ^fflC^/c*^. -^^ ^ ^ -tr > ( t i t 
an oc en e) *5J:y^ffecDj>^ P-l2>WJSCC^ 

[0028] 
[HJteW] 

[0 02 9] 

[fb25] i P r (4 -OCH3F 1 u)CC p)Z r C 1 , 
x-7";l.5 OmLcpO i P r [4 -OCHj Flu) 

(Cp] (2. 8 4g, 9. 4 5 •;«t;l') :^^^^:S^§vS 
CC. x-7"^t/*(D^^Jb»;^'^A ( 1 . 4M. 20. 7 

5 y ) ^r^isr/jn A/c^. 2 B#rami* Lfco »sio 

mLOKjar-F^t Kp:7^> (THF) ^m/cg^. 

-mm^iytco ( 1 0 omL) ^m^^ctv 

Si?Lri^^Htt:^-7 8-CCCi^iPL/ci*. ^i6-7 8 

•ae:?^inL//c^<b-^^u> (6 0mL) ^*^^L-ur 

m/c, C(D^^T^:t>?S?g(C. ^ei?)-7 8-C(C?^U 
/ciftfb^^UV (6O111L) ^lOBHtt^bi^Jl^^i.r-r^A 

(2. 2 0 g) 7i)>e>^^x^';--^:^-r.^^u-c;jnx 
[0 030] mmm2 

[003 1 ] 
[fb2 6] 

i P r [2 .7-CCH,)iF 1 u] (Cp)Z r C 1 , 

i Pr [ (2. 7- (CH3) ,Flu)Cp] (3. 0 

fir. I 0 ^V'e)].) (omyH^t^-f-ju {7 5mL) mmm 
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X-f ^l/CjJCD^^JUy ^-^A ( 1 . 4M. 22 

( 1 omL) ^fln^/cf*, I ammmnLfc. c(OB§m 

:^^^-Urtt]x/c. 2B#raitfliL/d^. THF (Bin 

L) ^m^. "tLxccom^^^-^tmufc, wssn lo 

T-cteaL/t^. m^rvg^^btc. jr^2o-4o 
[003 2] mmm2 

[0 0 3 3 ] 20 
[f[:2 7 } Ph,C{2 .7-[CCCH.)i]i .F 1 u }(C 
P)Z rC I , 

2 5 OmLcDKiSTHFtpO ( p-<> a? s^x::.;!/) 
(9- [2. 7 -S^- t -r^^;U:7;U:tU^>^U) i^:7x 
r-;l/^5?> (4. Og, 8. 3 % ^J'tJV) 
tC, x-f-^UcfJcD^^JUU^-i^Afg^g ( 1 . 4M. 1 
1. SmL. 16. 5 ^^J^)l) ^'^TLfcm. -mm 

^^^m^^'V->y^mj^-rj\^ ( i o : i ) 

ftitb/c. COjt^fe^^rxz^-^iZ r C 1 ,i^Sto5 30 

[0034] mmm4 

[0035] 

[fb28] i P r (2 -OCH.F I u)(Cp)Z r C 1 , 
tefilTHF (50mL)«OiPr [ (2-OCH,F 

lu)Cp] (1. 68g, 5. 6 5 y't>iU) 
JSaiRCC, x-^f*JH^i(0^^;l/i; ( 1 . 4M. 1 

4. 0 ^ ^^ax/c^^. ^raraf#L/c. k^t 
^iBirgfe^^^citCctf). Bg#feS(*<b OTvrx:t 

[0 0 3 6 ] gIMgdS 
[0 03 7 ] 

(fb29] i P r (1 -OCH.F I u)(C p)Z r C I , 
^SS^2(Cf£aiL/dilf'^^ffll^T. iPr [ (1-OC 
H3F 1 u) Cp] ^ i P r (1 -OCH.F 1 u) (C 
P ) Z r C 1 ,CC^8iUACo C<Dtai^igjJS: h;Ux>;{r» 
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[0038] mmms 

[0039] 

[fb30] i P r (3 -OCH, F 1 u)CC p)Z r C 1 , 
lltepll2CCiBaL/c»ff^fflC^-C. iPr [ <3-OC 
H, Flu)Cp]^iPr [(3-OCH,Flu)C 
p] ZrCl.CC^U/Co CCDffl^fiR«3^h;l/X>;&^ 

[0040] mmn 

[0 04 1] 
[fb3 1 ] 

i P r(4-CH,OCH. F I u)(Cp)Z rC I, 

mmm2<omii^^mi>x. iPr [ (4-ch,och, 

Flu)Cp]^iPr[ (4-CH,0CH3F 1 u) 
Cp] ZrC l,(C^JftL//c, 

[0042] mmms 

[0 04 3] 
[^b3 2] 

i Pr(4-N(CH3),F 1 u)(Cp)ZrC 1, 
IIJ6Pd2CCta^L/c»('P?rfflC^r. i Pr [ (4-N 

(CH,),Flu)Cp]^iPr [4-N<CHJ, 
Flu] (Cp) Z rCl,CC^»L./c, 

[0044] m«^m9 

[0045] 
[{b3 3] 

i PrC2-N(CH3),F i u)(Cp)Zr C 1, 
iPr [ (2-N (CH3),FIu) Cp] ZrCl, 

[0 04 6] mmmi o 

[0 04 7] 

[fb34] i P r (4 -CH.F 1 u)(Cp)Z r C 1 , 
HJSPIlHCfe^L/cSlf^^fflC^r. iPr [ (4-CH 

3Flu)Cp]<i:ZrC \ , t^mt^^iitc. C<Dnn 
Xtj:l> iPr [ (4-CH3F!u) Cp] ZrCl,(D 

mm&u 1 

[0 04 8] 
(fb3 5] 

iPr(2.7-Cl,Flu)(Cp)ZrCl, 
iPr[(2. 7-Cl,Flu)Cp] (3. 6g, 
10. 6 ^ ^^x--r;l/ (1 0 OmL) 

^cmm^^fci^. O'ac^^mLfc. x--r;U43<Dy^;P 
'J^^Ad. 4M, 17inL. 23. 8 5 U^Jl/) ^: 
»nx./cf^. :m(*<Df6^;&^P*-5*-C0-Cr'tt»L/Co C 

-eur 9 OmL<0--v:^i^>^ljn^/c. ^S^fe 
O*ii<:«O?S?S;0s<#6n. cn^x-xil^/'-^+tf^-Cgt 
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[0049] mmm\ 2 

[0050] 
[{k3 6] 

i P r {2 .7-[N(CH,),L F 1 u}CCp)Z r C 1 , 
i Pr [2. 7- {N (CH.) ,} ,F 1 u) Cp] 
(2. 6 3g. 7. 3 5 (5 5 
mL) (Dfpl^^M^i±fc"ik, x,-r')l^<D^^)lO^'^ 

Ai^iftd. 4M, 16. 1 ^ •J't;u) ^tt]^. -eor 10 
-mm^LfCo CCDftetl-SfSiSiStClECCX-f-Jl' (2 
5-30inL) ^^HJx.. ^brmm^ki^^^x-V'-vmO 

>5?> ( 1 25niL) (o^(^Mm^i±f(u 'e<D»<omi% 
[005 1] mmmi 3 

[0052] 

[{b3 7] i P r {2 ,7-[N(CH3)aL F 1 u}(Cp) 
Z r (CHa), 

*^t:^;^'i?A%#^-ct>-s»ta>?^^p^^iflciy^;^v 20 

iPr [ (2. 7 - {N (CH3),),Flu) 
Cp] Z rC 1,^1 Pr [ (2. 7- {N (C 
H3) J ,F 1 u) Cp] Z r (CH,) ,OC^L/c. 

[005 3] mtmi 4 

[0054] 

[fb38] i Pr{4-OCH3-2.7-[CCCH,)3], 
F 1 u}(Cp)Z r C 1 , 

x-f-;!/ (4 OmL) *0 i P r [ (2. 7 -i/- t - 
:/^;l/-4-OCH,F 1 u) Cp] (1. 3&. 3. 30 

0J^{\, 4M, 6. b%^)^)V) ^m^L. ^i^x—m. 

rnm^fc. s^T-cfg^s^^^ t>/c», -v+if > ( 1 0 
OmL) ^m^fc. iL'^^m^m^i^. 'ti.xmm^^ 

c>s<Dz rc I .^»nx./cf^, -^tif¥L/c„ ±m^m 

^x^^cttmm^fifc. 
[0055] mmmi 5 

[0056] 

[fb39] i P r C4 -OCH, F 1 u)(C p)H f C 1 , 
Z r C 1 ,<7)t^*D0(CH f C ^tee^jUCifiit 
L//c<D<!:l^«CCb'C, i P r [ (4-OCH,F 1 u) 
Cp ] f C \ .t<omiL^'k'U-r>X i P r [ <4 50 
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cHjFiu) Cp] Hfc \^m%hri^c. 
[0057] m^mi 6 

[0058] 

[{b40] i P r(2 .7-F,F 1 u)(Cp)Z rC 1 , 
^i6«l 4CCgaaU/c<D<h|5H$(Cbr. tPr (2, 7 
-F,Flu) (Cp) <bZ rC 1 ^iiDSft^tf^T i 
Pr (2. 7-F,Flu) (Cp) ZrC { ^m%ht^ 

[0059] mmmi i 

[0 0 6 0] 

[{b4 1 ] iPr(2,7-(C = CC(CH3)3F 1 u) 
(Cp)Z rC 1 , 

iPr(2. 7-(C=CC(CH3)3FIu) (C 
p) tZ T C { ,t<DmSt^^. C<OK(4^x-7'^l/ig 

m^cz, 2mm<Dn-':f^)vv^'yj^^mn\L'eLx— 

mmi^-r^ct^cj^-ox^T-ofc. u^^^fj:rjuz2i.mrf 

m^i±fc. •^^1^>l^IC[)z r c 1 v-^f3^tfnu/c 

CX^r>tCo 

[006 1 ] i P r (4-OCH,F 1 u)(C p)Z rC 
I , — -rV^'D f;U {4-^ h^iyy)l:t\y^)l') (i^ 
^a'^>:$?i/jc^Jl/) i;^JUr3^':;ZsSP>7p^^ K 
i P r [2 .7-(CH,),F I u](Cp)Z r C 1 a— ^ V 
:7'Db-;i/ (2. 7 -s;^^^;i/>';i/^u-;i/) (J^^n-^ 
>^i;^x::.;l/) >?jl/nr.»^ At?^ F 
Ph,C{2.7-[C(CH,),], F 1 u}CCp)Z rCl, 
— >^::?xr.ji/^^;u (2. 7 t -:/^^^>';^:^-^ 
A K 

i P r (2 - OCHj F 1 u)(C p)Z r C 1 , — V :7*n 
t';U (2 h+i^:7;l/:^-U'^Jl/) (i^^p-x>5?>>x 
j^-iU) *^;l'P:^'i?Ai?^P'^^ K 
i Pr(l - OCH3F 1 u)(Cp)Z rC U — -fy-^'p 
t'JU ( 1 h^iyy)i^:tU^JV) izy^U^>^iy3L 
-Jb) i^Jl/PxOAi^^i^P'^ Y F 
i P r(3-OCH,F 1 u)(Cp)Z r C U — -YV3/P 
(3 F^^x':7Jl/:f u^;!/) (i^^p-x>57S^i 
i;;l.r3^'^A>^:j7P^-< F 
i P r(4-CH,OCH, F 1 u)(Cp)Z rC I , — >f 
yy'ut:)i (4-y h=^^i^y ^;i/'7;U:^-u^;i/) (zyi^ 
P^>:5/S^XJ^;U) iPjl/zar-':? Ai^^;p^ ^ F 
i P r {4 -[NCCH0.1F I u}(Cp)Z r C 1 , — >r 
V:/Ph';U (4-2;^y^;l/r 5 y^^JUr^-Ux^U) (iy{7 
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i Pr(2-N(CH02F 1 u)(Cp)ZrC l,-~>fv 

i P r (4 -CH,F 1 u )(C p )Z r C 1 , — >r V >'*P t* 

i P r (2 ,7 - C 1 , F 1 u)(C p) Z r C 1 ,--<V7' 
Pt:;b(2, 7 -i/47Dn:7;U:fU::LjU) (2xd?D^> 

i P r {2 ,7-[N(CH3)3LF 1 u}CCp)Z r C 1 , 10 
K 

i P r{2 ,7-[N(CH3).LF 1 u}(Cp)Z r (C 

H, ),~>rv::^Pb-Jl/ (2. 7 - b';=^ - ^ ^Jl/T ^ 

i P rC4-OCH32 ,7-[N(CCCH.L], F I u) 
(Cp)Z r C I y::?'ut';U (4 h+i>2. 7 
-i^-^^jur ^>':7;i/:t (^'d'a-^>^i;?ji 20 

i Pr(4-OCH3F 1 u)(Cp)H f C l^-'TV^'P 
tVU (4 h+*^:7;l/:t U:^;U) {iy^U^ly^V^s- 

i P r (2 .7 - F, F 1 u)(C p)Z r C 1 ,—-rv^*D 
f;l/(2, 7 -5^>'JU:**P:7;L':f Uj:-;!/) (V^D-^> 

ix;UrJ Ji-i^ Ai^^ P ^ K 
i P rC2 ,7-(C = CC(CH,)3F 1 u)(Cp)Z r C 

I, — -<y:7'pt:';l/ (2. 7 ( t -y'^;l/xf-j=. 

•:>A5^i?P^^ h.. 

[006 2] C©±tCifiaiL'/cy i^P'fe>Mi«{^. 

3St^0?lCO— (R-A I - O) „iJj:?>'«^t^Jf^,^^0 
-MjSR (R-A 1 -O) nA I R,r^$tl-STJU-=t+ 

ocDSSKr^^o s^*?ia&ctj. Rfri^^.^usr^^o 

6essMj«^r*s. /7^^>s^i>P-fe>^«|3^cDSi 
3-p -^^^^^^Fi^Hj^^^g 0 8 7 0 1 7 6. 

6 (^ga#-^0 427697A2) :teJ:C/9 0 8 7 0 
1 .8 (<5>r?§#^04 26 6 38A2) (cn6«CC 
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r. i$^^P-b>:^^:*->3&lJF$fi3(;3tl*« 'Y3*->ft'ClX 
*9ttl^tlfcSy^p-fe >{t^1^0-g|5;&^T ^ :t > 

J: O'S^ ^? P -tr > :^ ^ > - ^ :t >^ tSJ T ^ ^ > O 

[0 0 6 3] r;i/$^'^Arji'=^;k Wx.«hUx^;i/ 

[0064] :^^^H^rW^^j:mi&a^l^tcti:*:«3j53^if r 
•fe>fb^*a^fflc»TW«^3t(;$#, cofeiiia^. 3<i 

[006 5] t^Tcc^-rnjfii^iiccfciir. 4-^<omfj:^ 

[0 06 6] 
[S^7^i!£] 

ur^sraSiC'ri^^ 1 0 0 0mLCD"7^Ptfu>d^A 

orii-S):**- h i:7U--:/jgJt;S(D4j^4 0 OmLcoy'a 
t•^><!:-i^CCf±ii^/c^ CcDJSltv^f (Drt^^l^^ 6 0 "C 

-Y^^--r^f-^/c. 6 0'criB$H«*?L/d^. 
[0 0 6 7] yoms 

2. 5mL(DMA0O43CCM^«^rg;&^L/Co ^^tWO)^ 
CcA-:>ri^-2>5 0 0mLcDh;I/X>k:JECc2. 5 m LCD 
MAO^mjfc. ccoftaii^JR*. ;^T->u;<ia«<Dif 

pBpSnrc^S hJUx>:0iA-:>'CC^-5>rat:.*i<D*^C. 1 

0 0 p s i (o:/Pt•^>^-ll*ccf±3^^/co c<dj5j6« 

<DF^SiB3^:. 1 0 0 p s i <D:/Pb'U>13E:tJT3 O'Cr 
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fCo CcDhJl/X>;;^7 'J-tciatW^ 'J U hJl/Oy 

-;u/4N Hc imm^m^fco UMLx^fc^^O'^ 

[0068] j?^C 

MAo^±<mi^rj:i^^i':m\ityjmAtmm(^Lx. i. 

5? O -fe > i& :t > f k 0 ^g- U r C <D ^ 5r P -b > ^7 if > <h 

[0 06 9] h ';x^;UrJl/5 -r.'^A (TE A 1 ) ^ h 
^Ux^tC^ST&^L/d^, 5 p s i fiTCOMs^T. 2 h^U 
©Zipperclav e ^ftmdCAtifc. CCDiSJCt»« 

igj* 1 2 0 0 r pmri 0^raiaffL/c« h'j7xx;l. 

a^- 1 OmLCDhJUx>cc^7?PL/Co ^^i^^a-fe 

my\<>^(x:Xtifc. C(Dj^<>-^^jiUr4 0 OmLco:^- 

6 0 ^rajif? u c (Dm^f)mT l tcm^^x . 

[0 0 7 0] :^j^D 

4 'J h;KD:/PfU><D/NVU^m^€lf-^/Co 

4? P -fe > ^ > < b L ^E- L/ r C CD ^ ^5? P > ;^ 5=* ^ > 

©^:t>»^tD^'f :f >fb»JiLTN. N-i^^^JU 

P^- h^ffll^-S). 

[007 1 ]N. N-t^^^;l/rx»JX'i?Af' h^ + X 
(-^>^7JU:tP:7xXjl/) ;}t'p^- 1 OmLO h 40 
JUx^CcigiO^O/c, ^y^P-b>^l OmLcDhJUx> 
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-^^iiOr4 0 0mL<D:7*Pb*U>^S[J5fc:;^i(CJi<>:7' 
^iHU/Co COiSlS*g<DrtS5B3€:6 05>PBmJ$U/c, C 

*Sl£o-:''Pt*u>^ccoJ5tc.ti*^i5)gfm^'t±/c<. CCD 

[0072] a^cDgjfts^w-r^^^p-te>*i^mi^ 
[0073] ^isjftj^^'ffraenrci-SD s c (n^n^ 

^. rg-^L^/ci^O (a s-p o 1 yme r i z e 

d) J •t^>:/;l'^^6?>4 5 0* K(,cmmL. C(OUmx 
b^fa^i^Ofcik. -^--X^-r^ffliE^ffiCU 0- K/ 

^iag<hlgt^:^Ob*-i^?ag. iP^2o(Db--:27X)if#6 

.«^.^)5P5^brt^-2). GPC (yjbaiS^pvh^^:?^ 

^t^Tiswtts (f":^ 1 3 5'c) ^m^> 

[0 0 7 4] :$:S^(i|fj^if-C^6nrc^^<t^CC, 

B(tcttmux(i^i>. co^itmii^^it-r^^. ^iF-mf)^^ 
[0 07 5] ^^mm^'-m^^cimLx^tci)^ ot^c 
4> b < «ifi^o® ffl ^*iM-r & c t 0 /c ^ « 

[0076] 
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[0078] 
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[0 07 9] * yjvmm^o^hif'yy ^ 

[0 08 0]** - '>2^ = i^7x-;l/y ^Jb 
[C(C.Ho»] 

a) DSCr, CO^JO; v--ccKILTlK^$n'5 2o 
[008 1 ] b) 6 .0 OmgO [ H;^JU] [ B (C 
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[0082] c) LiCIi. «e<iiKffiLri>-5 

[008 3] d) =^ixU>?5^6 3|pIII*SB^L;ftirKU-5' 
ft 

[0084] e ) F^SPjimrW6?^CcA^r>/cM i t s 
ui Toatsu Corporation, Jap 

[0085] f) Hoechst AG<D!^5tfflI« 

(a^#i¥^P^J P 9 0 - 2 7 4 ,7 0 3 ; DE 9 0 

7.9 65.1 ) (cp^^$nr(.^€>a^{^^fi£oriSiSL//c 



50 



[0086] & ) 1.2.4-h ';^nP'-^>*fef>/d 
.--^>4f>it3C02 0% (W/W) ^* 'J v-;@?K4:ffl 
Var ian VXR 3 0 0 5^j(citr. Ctx^CD 
-7-^(7)* ^CNMRX-^^J' hJU^ 1 2 O'CCHS^U 
/Co NMR I V7 h'^xr^^*t^^-i;?^ffiCir. fc:-:i7 

[0 08 7 ] H - i P r (F 1 u)(Cp)Z r C 1 , — 

4"CHa— iPr(4-CH,Flu)CCp)ZrCl, 
— -rv^'PtVU (4 -;>^^jU:7.^U:^U^;1.) (ix^^p-^ 

1 -OCH3— i P r CI -OCH3F 1 u)(Cp)Z r C 
I, — -^yyptvi/ { 1 h+i^:7Jb:f (t^ 

2 -OCH,— i P r (2-OCH,F 1 u)(Cp)Z r C 

(2- 

i;^^P5>f K 

3- OCH,~i Pr(3-OCH,F 1 u)(Cp)ZrC 
I,— -^yr^nb'jb (3--^ (i^ 

>?p^>^i>jijz,;u) ix;l/nr.'t7A>?^P'7 -Y K 

4- OCH3(Z D— i P r (4-OCHjF I u)(Cp) 
Z r C 1 v:/nf;l/ (4 --^ h4^2^*7;L':^-U^ 
;l/> (5>i7p-^>5?t>i^^U) ixjUaj::.«:;A$^57p5-/ 
K 

4-OCH3(H f )-i P r (4-OCH3F I u)(Cp) 
H f C 1 Y v::^otVU (4 -y V^t^v )\^ir\y:^ 

(>^^P--<>^i>x::.;l/) yN:7j::»^A^^^P^^ K 
2,7- (C = CC(CHjL) 2 — i P r [2 ,7 -CC = 
CC(CH,),), F 1 u] [Cp] ZrC l,-'rv:7*Pt* 
;l/(2. 7 -i^ ( t -:/^;L'X^j:.;i/:7;i/:f 
(>'>7p-s>i?>>x^;U) v^^Un^'^ A>^^ P^ K 
2 .7 - (CCCH,) ,) i P r (2 ,7-e^(C(C 
H,),)«F 1 u)(Cp)Z rC I ,-^v:^Pb-;b (2. 
7 -i^ ( t U^Jl/) (i/^P^>5't?x 

r.ju) v;P3j^':;A5;>^p^>r K 

H.:ry •>i^=C(C»Hs),-C(C»H,)i(F 1 u)(C 

P)Z r C 1 a— v^:7:cj:.;l/y (y 
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2 .7 -(C (CHOO. ,^') yZy^lC (CH,),3,-C 
(C.H5),(2 .7 -5>CCCCH,)3). F 1 u)(Cp)Zr 
C 1 ,— (2. 7 - t - >^^;l/:7 

a ^ K 

4-OCH3,2 ,7 -CCCHjL— i Pr(4-0CHj 
2.7-[(CHj)j3, F 1 u)(Cp)Z rC v^'n 
b'Jl/ (4 h+'>- 2. 7 -i^?- t -:;^^;l/:7;U:t u 

>f F 

4-CH,OCH,-i Pr (4-CH,OCH3F 1 u) 
(C p)Z r C 1 -Yy:/ab*;l/ (4 - ^ 

2 ,7 - (CHj),-! Pr (2 ,7 -CCHj), 1 F I u) 
CCp)Z rC I,— v:/nb-;V (2. 7-iP>^;l/:7 

l57D7>(' F 

2.7-C l,-iPr(2.7-C I,F lu)CCp)Zr 

C 1 , — v::^PfJU (2. 7 -i^^pn:7;l/^u^ 
^U) (>'^P^>^>>xr.;P) >J;Ur3J^'5A>^i'P^'/ 
F 

2.7-F,— iPrC2,7-(F,)F 1 u)(Cp)ZrC 
Iz — -ry:7'PbJb (2. 7 -^:^:7JU:tP:7;U:i'U'j:. 
(V^^P-^Vi^v^xxjP) >?;U=ir.':;Aixi'P'7 Y 

F 

2 , 7 - [CN (C HOa i P r (2 . 7 - [(N (C Ha )a ] 
,F 1 u)CCp)Z r C 1 ;^y:/PtVl/ (2. 7-^ 

i>;Ur3::.'^Ai;^d7P-7'Y F 
2.7-[ <NCCH.),L-i Pr (2 ,7-[ (N(CH,) 
,LF 1 u)(C p)Z r (CH3),-'<vy"P f^U (2, 7 
-\:::^~l>^^jur ^ yy)U:tu:^)\^) p--;> 

2-N(CH,),— i Pr(2-N(CH,)iF 1 u)(Cp) 
Z r C 1 r V::^PtVl ( 2 - ^^WT 5 ^ 7;!/:^- 
UJ^Jl/) (i/i?P-^>4r*^x::-;l/) i;^JU=2X»i7A2^^ P 
^-Y F 

4-N(CH3)a— i P r C4 -NCCH^), F 1 u)(Cp) 
Z r C 1 >r v:/P (4 ->?-^^JUr ^yyj\y:t 
U-jl/) (i^^D^^^iJ^x-;!/) i;^;l/r7X«i7Ai^^P 
Fo 

[0 0 8 81^1 (C^-TM^ti. :*^H^:0^W'r-S>*Ji^&O 
[0089] ^^a^) L < ttftRiOi'^ 
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mi^$iti>. CCOCiti. rj. Org. Che 

m. J. 4K 2391 (1976) (rCm^ tlXl^i>^ 

[0 0 9 0] :^mm. m^ipdc. ^^«#sfes. w 

10 7;U:tU>±CDCK C2. C3. i^fc\tQZtC7^C 

[0 0 9 1 ] *aii^#6Ci. is^<D»5ffl^RR^-r^«><^ 

20 -54><Or*^3&\ [C.H,] N (CH,) ,H] [B 
(C.F J ,] CD^^^M^iCD [Ph3C] [B(C, 
FJ J ^/c{iy'U>;3^f*XK-:feStlSffffl«Ccfc^fe 

30 rji:^, 

[0 09 2 ] C(DX^fJinmt. i Pr [2. 7- [N 
(CH,).],Flu> (Cp) Z rC l^CDiiS'&MCCia 

oT. mi-^.^ (^Ri^ilorcD) t6:ti*iffliSll$n-5<5: 

40 y-r^cti^mm^tin^, 

[0 09 3 ] :7JU:tU>±CD. lafiU^^c^C^Tt^ili < H^^S: 

7(cfcO't^^^^;i/S«. mmmt^mcktmi^tji 
50 ±'c*^i6:*s*s*^. 
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[0 09 4] :$^^micttfc. :7;U:^-u>(OC4S}ft3!)^^ 

[009 5] ^*^-r^i, Mmmi^tTT^v^-^^M^ 

[009 6] ^^mittfc. 7\< ^-ffifjk'tm.^^cM-r 30 
i>y )vt i^ymi^m<D^^^^Mmbfc<h(ox^^^ -m 

^mm^^^iiiCt^mLXi.^h. C24sJ:C/C7ic^ 
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^^tmmwmtm!^.ffm<rj:^^ C2*jj:c;«c7(cto 

-5. C2*$J:c>'C7tc, ii>Aj:< i4> t 
-S. t *>7>c#C^ffe©t KD*;bbVbS4> 
[0 0 9 7] C4/C5tC*5Ct'&;&^$m»S^S. CT^ 

^<J:>mi^.i)^&<U:h. C4/C5CCi5t-t-E)ci:f)/jN$l> 

'>rj:mmmi)^i^:^LLX^(O^MmtiummLrj:i,^c t 

[0 0 9 8 ] :*:j%B^«^/c. :7;U^ U>±ic0S[O®8i 
:05??ftL/-Cl>'S><!:ifc^CC2. C3. ^/ctiC2iC7, 

mwm. ^^^x^ti(omL'^.i>±^'r^c6ic^^. 

[0 0 9 9 ] m-^mmt. yf^v-^-^fm^^c^^i:^ 

i)mTutc. mtc. cco^ji:.us.^m<r^(>c-Dtix. 
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[01001 mtj:^f&m^mi.^xi.^^tfimom^i 
mm^^y o fcmmmf)^^s-i- g -^--^fi^riibi^r set 

L. r C ^ ^ t ffiL^, <*: ^^a^^i^r -5 C i -5 r * ^ 

i^m^<Dmm^cAsm*)mm^ti'i^stmmr^^x$^ 
[0102] :^^m<Dmii^^^mmkmr<ot o o -c 

[0103] 1 . a ) 
[0104] 

[fb42] R" CC,HOCC,H,_,R' .C,C,H 
[^if, (C,H4)». i^^P'-^>^5^XJ^;H5r* 
tiy^)l&X$>^. R' 5*. b KP^^JUtr^Ug. ^^py 

TJi/rm-v. rjv=i=^iyrji^=^)\y. ^/cCii-20 
R' «fni— ^bo<ti^j:ii>rt,ir^j:< . R' (i. lit* 

HiJtt^^;^^^ (C,HJ <!: (C.H«..R' .CC.H, 

mtfc\,t^^ay>X^D. Me\t. I 1 I B. IVB, 
VBtfcitV I Bm(D^mx^^. l^m^4r^0. 
0^n^4r^0. ^LXp[t. Me(Om^mm<2X 

ccx. R' y)l:tl'>E^i^L^±<oc I. c 
2 . c 3 f)^mtc 2 i c 7 tc^tjtt sm^.^mikMx^ 

^ h^zyt\s\mi)mt^M:x±<omi-m^mt>^mLx 
TiBai^ii^^^p-fe^fb^^j^jaiRi/. 

b) C<0^ ^x:li2>it^^^^Xi.^SMm^^C^ 

c) coMiS?:. 3m&.±<D^mmj'^^'r^^uy ^ 

>^ y^-iyiX-^Xi^^sm^Jxmv-xo^lfCmxOfc 
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[0 10 5] 2, R' *iTJU+;l/. ty7)\^^)\^rx^, 

^ ^ p y > *5 ck Ji/ 3 + i^s*^ 6fiS-sffif*^ 6 jS« $ ti 

[0 1 0 6] 3. iS^^P42>{b^3&W v^Pf;i/ 

( 1 h^^-yyji'ti^^^i^) {i^iPu-^iy^V's.x^ 
}V) Yy:7*p tvu (2 

xr^Ai/e^p^-Y K, -<v:7'p t';l/ (3 h^i^:? Jl/ 
10 :tUx;U) (ix5'P-^>:$?s;x^jU) i^jU^Xf^ Ai^^' 
D^>rh\ >rv:/PfJU (2, 1 -i> 
:i^)ly ( P-^ > i^xx;l/) i^jUn::. 

•i^Ai/ii^p^-r ^vy'u\^Jl {2. 7~i^-i-y 
^jVyjltiy^Jif) (S^5?p-^>5fi^x^Jl/) s;^jl/nx 
OAiy^Uy>( Yvr^'pfil/ (2. 7-5x^pp:7 

i'p^-^ K. v:7*Ptvi/ (2. 7 -5^:7;^:tP:7J^:r 
^x;^) (>^i'p^>^5^x^;l/) ^^jl/nx-i^AS^i^p 
^-rh\ (2. 7 - i^- t - 

iytfU^AY. >f v::^PfJb (2. 7 -i^-y ^^Jl/T a 
>-:7;l/:**Ux;l/) (i^i?p^> ^?>?xx;b) t^^l/nx 
»i;Ai;^i57P^>r F. -i'v:7'Pb";i/ (2, 7-i^-y^;U 
7 ^ yy (v'^P-^>^i;^x::-;l/) v^;!/^ 

X'^Ai^^^'JUJiScfcOW^'P fJl/ (2-t^^^jurs 

Ai;>^P'7W' F/»^^>^-sgf:^:»6iaiR3n€»iii3iie«6co 
[0 1 0 7 ] 4. R" \-4m(ommmir^m^s 

30 rJU^^U>S. ^/ctt7-2 0<g<OJF.^^Wr'5TU- 
p;^;i/fcrjMb^JB5. yjbvjr.-^At KP:0;i'tr;u{b'& 

[0 1 0 8 ] 5. R' ?5M5^u>. x^u>, v:/p 
fib, iyrV-J\^j(^J\^. TJlz+JUy -^^i/c^i^i^P 

r>v^)V^^mxhsmA 3iis*6(D:^& 

[0 10 9] 6. R" ^Wy:7*Pf;l/$/cW2^7xXj|. 

40 [ 0 1 1 0 ] 7 . M e V BlKO^iir^SI^ 1 ^IB 

[0 1 1 1 ] 8, Me;:>^5;^;l'PxC?A:teJ:a^^^:7X1^A 

[0 1 12] 9. Qf)^M^)\^. y'Ptvu, 

^f-e^^;!/, -/xiU. "tz^;!/. 7xx^i/, 

ajR. ^5R$/c«3'i>«r-**lll3SiBKco:^ 

a. 

[0 113] 10. QifimMi^fc\tM9}VXh^mQm 
50 IBtt^^ft. 
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[0114] 11. a ) -m^ 
[0 115] 

[fl:43] R" (C,H4)CC,H,_.R' .C,C,H 
.-„R' „)MeQ, 

0. -eur <c,H...R' .c,c.H..„R' J {tmi^ 

R" «, (C,H.) i (C.H 

<Df4S£UriIlB. I VB. VB^/cCiV I BK© 

^Jir^O, 1 ^m^4-C^)*3. 0^n^4r^»3. 
l/Tp», MeOM^WK 2r^0. CC-C. R' 

b) ccD^ 5ra•te>^t^*^^rl^Stt«^^*(;$ 

d) c(^j^isy->*^6^';v-^jstaf 3<sj^± 

[0 116] 12. R' :f)irji'^Ji. >>rj[^=^jir^ 

[0 117] 13. m^^u^>it'^muvy'a\:^}i' 

Jl.) i^jl/rj^.'^; Ai^^p^H' h\ v:/Ph:';U (4 
h + i^^JbrtU— ;U) (ix^P-^>3?i>i.::.JU) y\:7::: 
r^Ae^^P^^ FfccfcO'>fV:7'pfJU (4 ^JUT 
^ yy)lt\y:^Jl) (>'^P^>^i;^Xj;.;U) e^^jUnji 
':>Ai^i7P^^ F7&>60t^©f*^6^»^$ti-2>^1 l^ifi 

[0 118] 14. R" 1 - Amco^mmi^^m-r 
^rji^\y>m. $fc(i7 -2 oiicD!iT^w-r-sr y 

!fi3. r)V^)\^t-:^y ^/tiJr;u=^;i/T$>r* 

111 1 JigBtgcD:^^ 
[0119] 15. R'' -{yy'a^jv^ v 

[0 120] 16. R" ifUyzra^iW^^miS^m 
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[0121] 17. Me3&M VBK©^I1-C«)S»1 1 

[0 12 2] 18. Mei>^z^J\y::3^^M.i6j;:a^^^y:^^ 

[0 12 3] 19. Q7i>^y^;b. x^ju. :/pf;b. y 
r^ii/. -fvr^^u. -^+>'ju, -YVT/^ik 

:/^Jk ^'-^U. T^i^Jk -b^^U. :7:t::i 

[0 1 24] 2 0. Q?)«%5R3S/c«y^;I/'C«>'5mi 9 

[0125121. a ) -M^ 
[0 126] 

[{b44] R" (CHOCC^H^-.R' .CC^H 
4.„R' „)MeQ„ 

[Stti. (C^H,) i^^n^>^Vx,::.)\,mX';^ 

"tLX (C.H,_.R' .CsC.H,.„R' J (ig^ 
>^a^y'5tiyx.::>)[/f^V$>K}. R' b KP;^;l/t' 

1 - 2 o^(D^^M^^W-r€.TJb^;br ^ ysr 
R" 3zfl«l14«r^;i^^ (CHJ i (C.H 

OSgiOrillB, IVB. VB^tcUW \ Bm<o 
^P-C^O. l^m^4'C*0. 0^n^4r^b0. ^ 
Lrpti, Me<OM^m^\<2X'^r>. CCX\ R' 

yji^:t\^>m{iL^±(DCAycb^^i^^m^m^ 

b) co^^p^^>^b^*$^rl^-2>«!^s^*^l;$ 

c) c(omm^. 3mia±<D^mm^^m'ri>:t\yy ^ 

ccD^jt^v-^^m^^iic^^f^T^mi^b. ^lx 

d) c<D^^t^^/->^^h^^v^-^mm-$-^. ci^# 
tf, 3miu±(D^mm^^^r^t\yy ^ >m^m^^ 

2 2, R' if^TJV^JV, t>r}\/^)\y7 X >^ ^ ^^P'/>:te 

^c;^r;i^3=^^^a*^6fiX^i¥3^>^6iStR$n-sil2 iiifB 

[0 12 7] 2 3. l^^^P-fe><b^7&Wy7'Pb;i/ 
(4 h=^->:7Jl/3|-U^JU) (t^i^p-^>^^;?j.^ 
;u) i>;Un^»^ At^^p-^ F. -Y vt'p f;b ( 4 - 
h^iyy)l:tU:^)i^) (i^^P-^>5f >^xj:.;U) 

':>As;^^p-7>r F*jj:c;^-<y:?*pfji/ (A-i^jt^jvr 

50 5 -/■7JU2M^^;W) (i^i?p-^>^i;Jx.=.jl/) 
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OAi>i^vi^^ \'i)^h&i>M^>hMiR^^^m2 13112 
[0 1 2 812 4. i)K 1 - 4 fgOi^e^i^dF-^Wr 

m2 1 JisEtgo:^& 

[0 1 2 9 ) 2 5. R' *i^5^U>. V 

[0 130] 26. ifi>(^J':fu\i')lV^^m2bm 
[0131] 27. Me*« I V Bi^<D#ll|-C*-SII2 1 
[0 13 2] 2 8. Me3&i>?;l'nj^*^A:te^C>VA>'-r.»> 

A;5ii6ec«>»:«»»638tR$*i-5ig2 imumoiim. 

[0 133] 29. Q3&M^;b. x$^;i/. :/ 
^Jb. r$;l/, >ryT$;P. >fv:/^;u. 

•/^;k f^^'Jl', -fe^^U. :7jc.::i 

[0 134] 3 0. Q/)5ifi3S*fc«^^;Ur*€.ll2 9 

[0135] 31. a ) -WcA 
[0136] 

[fk45] R' (CsH4)CC,H...R' .CC^H 
4.«R' „)MeQp 

[^*. (C,H,>«. iyi7U^>^iy:LX.)l>mr^^ 
0. -eor (C.H4-,R' .C,C.H._„R' J 
5y^D-^>:$?txx.r.jbiS-c*0. R' \^ U )l tl 

1 - 2 omo^mm'f^m-r^rM^ji^r ^ ^mv 

CDagt I I I B. I VB. VB^/ctiV I BJ55iCD 
^Hr^O. l^m^4r^0. 0^n^4r*0, 
l^-Cpti. MeOM^fflfi^K 2-CAO. CCT. R' 
Ci. :7;U:^-U>gg{4^±C0C2 iC 7iC??H(iUrc^'S:0^ 

b) c©y ^^P•fe>^b^^*^■cl^^M«^^l;$ 

c) C<DWai^. 3fiiiLtOi^^M^^Wf -S^U-^-f 

^ A T C ^ ^>M^SfD >CD 43 CC2@ A 0 /c 

tf. 3Mt^±CDK*ll^«:Wr-5:tU7 
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[0 13 7] 3 2. R' ti^r)\^^>\^^ i/^PTJlz+^Ute 

j:c;^r';-'iU»30^6^^S)!>^e>««$tisiS3 1311218 

[0 13 8] 33. m^^U'{2>it^mUyy'U\::')i^ 
(2, 7 -1^- I 

10 )\^ji^>v{2, 7 t -:r^;b:7;i.:tu^Ji/) (i^ 

M3 1 Tit2lKcD:^So 

[0 13 9] 3 4. R^:^i. 1 - 4jlCDi^^M-^^Wt* 

i>r)V^\y>m. isfc«7-2 oflcDM^^W-rsry 

a. ^3 1 liiBiSo^ffio 

[0140] 35. R" 7&5.X^U>. Y VV*PfJk >^ 

20 r TJi/=^^;uy>fiR*/cW'>i?prjm^ii/ 

[0141] 36. R" V>^Pf;l/^/c«>^>^;l/ 
:7*::i;P-C^)SII3 5 3l52*g(D:*rfe. 

[0 14 2] 3 7. Me*U VBlSC0^r*^ll3 1 
SI2lSC07?So 

[0143138. Me3(>i>?;U3r..5A4sJ:CJf/>7.^'i7 

[0 144] 39, Q^iy^;l'. ^Pb*;k 
T^Jk -{VT^Ji^. >fV:/^Jk 
30 r^'^Jb, ^'^^U, x^'Jl/. -fe^Jl/. 

;k ^J^^/ctaia-i^^rdij^llS 13112 

[0145] 40. Q:»5^^**/c«.y^;I/'C*>-SSf3 9 

3ii2«c7):?^ii, 

[ 0 1 4 6 ] 4 1 . a ) 
[0147] 

[ffc46] R" (C,H,)(C.H,..R' .C,C.H 

..„R' „)MeQ„ 

40 ^LX (C,H,_.R' .C,C,H..„R' „) tig^ 
>'^P'-^>^ixxj:ijU^-C*0. R' tFP;^Jl/t^ 

/di 1 - 2 oiio^SM^^wr^TJi'+Jur 5 ysr 
R" Aimm^^^^m (c.h,) i (c,h 

(DiiLmtox \ \ \ ivB. vBittMy ] smo 
^■C^O. l^m^4r**5. o^n^4r*o, 
50 LTpti. MeCDH^iigK 2-0*0, CCT, R' 



(23) 
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If. 

c) c<oim^. 3mmL(Dm,mw.'f-^mrhti^v 
>^ y V - A o ri > sm^SiS tC»A b /c 

[0 148142. R' ifir)\^^}\^. S/i^aTil'+JU. 

[0 149143. mji^u^>it^muy'yut:)i 

ix;Un::.»i7A2;^i5?D^>f h\ V :7*P fc'Jb ( 4 - ^ 

iP;U:3:r.^Ai^^u^>r Ki?/t{i>r vrT'n t'jU (4 - t^ 

2;^;Un-»^Ai^^n^>r K-Cft61^4 l^sBKo:^*. 
[0 1 50144. 1 - 4(10]^^^^:$:^^ 

6. ^4 i^giBtKOT^^o 

[0151145. R" *M^U>, >ry:7'PbVL'. 30 

[0 1 5 214 6. R" 3&WV>^Pt;;l/'C*'2)||4 5^ 

[0 153] 4 7. Uei^lVBm(O^VS!,^m4 1 

[0 1 541 48. Med«5;^;U3^'^7A*>J:CJfy%:7J^':; 

[0 1 55149. Qi)^^^)l. xf-;b. 7'pfJk :^ 
^^u. r^^i/. ^yrzji. -^y:/f^;k ^ 40 

^*^>il/, rt^^JU, y^Jl^ -r^^;!/, -fe^^l/, :7x^ 
>'k y^m. miR. :^^^/c«3'^^r*)-5>S4 i^te 

[0 156] 5 0. Qf)^^mtfcit^^JlT^^m4 9 

[0157151. a ) -M^ 
[0158] 

[{b47] R" (C, H,)(C,H4.,R' .CjCH 

[^*. (C,H.) tt. i^i'n--i>5?i;^X::.-H/Slr* SO 
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0. ^OX (C,H,..R' .CC^H^-nR' n) 
3^^JlJ^sr^>♦^. R' t*. t KP:^ii/tr;i/S. >'>ny 

R' «l^-*>o<«^ntoTC^rfca:<, R" tt, fi» 
^t4^^^^^ (C,H,) i (C,H,..R' .CCH, 

S^fcCJ^^py>■C*0. Me«. I I I B. IVB, 

VB^fciitV \ BmcO^T^^. l^m^4T'*0, 
0^n^4r^>0. ^LTp«. Me(^)M^ffl^l<2r 
CCr. R' U>Kfi^±OC)C 1 , c 

2. C3;^):'^(iC2 <!:C7tC:fcjt:f5^^«#g)feSr^ 

b) ]^1X?^.^CD-fla:^ (R-A I - O) *5<fcO'i^<m« 
cr>-«ft5aCR (R"A 1 -O) nA 1 R, R»l - 

bmcomm^^-r^rjv^jmx^^. ^uxn^mi 

3fliw±c[>i^M^^w-r^^u 
:7 ^ >!al^S'^$■ti■r.fct:)ec^5^T■a^w-r6^»i^^^■ 
[0 1 5 91 5 2. ^mmrJl^^^Ait^^i^^JV 

[0 1 6 01 53. a ) 
[01611 

[{b48l R" (C,H4)(C4H,_.R' .CC^H 
4.nR' OMeQp 

Ki. ^OX (C4H4..R' „C,C4H,_„R' iityJl 

:tu^>'bSr^O. R' lit. t KP:^Ji/tr>H/S. ^>py 
R' t*f^— tm^^cC-^rc^r ^i:< , R" tiW 

W^k^^^^"^ (CsH^) i (C4H4..R' .C,C,H, 

-„R' „) JS©r^co^ia^:/»; QtJg^fbTK* 

S^fc«^^P'^7'>•C*0. Me(i. I I I B. IVB. 
VB*/c(iV 1 BJ^CD^r^O. l^m^4r*»3, 
0^n^4r**5. ^ei/Tpii. MeCDM^ffi5l<2r 
^>IQ, CC-C. R' «. :7.>]/^U>Se{LL^±<DC 1 , c 
2. C3;!^>^(iC2 <hC7tc*>c:r6m^^#^jfeSr* 

b) ji/>rxK-<^>J^-<^^>{bffo. ^s^rc^s, 3<s 

[0 1 6 21 5 4. S;l^^XK>r:r>3^^:t>fbffj3&Sh 
»j:7 jc::i;l':^ 'i^Af- h^ + >^ k'^l^ }\^t^y 



(24) 
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[0 16 3] 5 5. MiCTJU^ :^•i?AT^^=^J^*S^■C 

[0 164] 5 6. a)-M5C 
[0165] 

[{1:49] R- (C,H«)(C.H4..R' .CC.H 

..nR' OMeQp 

[^*. (C,HJ i^i7D--i>^ixx::.Jl/^r* 10 
0. -eor (C.H..,R' .C,C.H,.„R' J 

/c« 1 - 2 Offl<Djg?iRM^*W-r 6r ;m-jUT 5 ^mv 

R' jl«Wtt^-^^-2>iS (C,H,) i (C.H 
.-,R' .C,C.H..«R' n) m<om<om&^V y-:yT^ 

CDttSiLrillB. I VB. VB^/ctiV I BISO 

l^m^4f*0. 0^n^4-C*0, ^ 20 
L/TptJ. MeCOM^WK 2r^»5. CCT. R' 

5*. :7;i/^u>ie{):[^jbc?)C4/'c5tc4b-c:f^m^-^ 

b) (R-A I -O) *5J:afam« 

CD-|»3^R (R-A 1 -O) „ A 1 R, [^^. R(il - 

3f@t^±cDjg^Sji^^WTs^u:7 30 

[0 16 6] 5 7. |*W«r;l'5^'i?Afb^J(^5:*M^;l/ 

r;u^+if >r*siir5 6iii2*SccD)itJS.^, 

[0 1 6 7] 58. a) -M^C 
[0 168] 

[<k50] R" (C, HOCC,H..,R' .C^C^H 
,,„R' „)MeQo 

0. ie-Ur (C,H...R' .CsC.H,.„R' 40 

l^^U^>^iyx,::.)\ymv$>^. R' ti, t Kn^Jl/tT 

/c« 1 - 2 Ofic[)^3R;i^5S:W-r*r;i'+;UT ^ ygr 
R" Ali*PMtt^^x.SIS (CsH,) <h (C4H 

..«R' .c,c.H,.„R' „) i^c^ratD^^jS-ry ^.i^r^) 

Ofigturi I J B, I VB. VB^;rc6iV I bjSS<o 
^Sr&O, l^m^4-C**). 0^nS4-C*0, ^ 
L/"Cp». Me<0/i^^il5l< 2^*0, CCr. R' 50 



tS. :7iU:ru>@2{4^±(^C4/C5tc4»C:t^^^v# 

b) :^m'< t>m^^>im. 3<i 

[0 16 9] 59. l[k)l^^m^tly^.^:t:yitnWh 

[0 170] 6 0. ^|(CT>rl/5^':;AT;^+Jl/^^^r 

[ 0 1 7 1 ] 6 1 . a ) -m^ 
[0172] 

[{fc5 1 ] R" CCsHOCC.H4.«R' .C.C.H 
..„R' „)MeQ„ 

♦3, ^Or <C.H,..R' .C,C,H,.„R' „) i^tm^ 

1 - 2 0{icD^^M^^WT5r;i.+;br ^ y»r 

R' a:f«3!ltt*#A-S^ <C,HJ i (C«H 
.-,R' ,C,C,H._„R' J I^<DH<D«®:/'; >t;^r^ 

O&igiO-CI I I B. I VB. VB*/c«V I B«5C3!> 

l^m^4-C*>0. 0^n^4'r*»3. 
trpti. MeCDH-T-fl^K 2r*0. C CT. R' 
tS, :7;U:tU>i2(a^±<DC4/C5K:*5C:r-S«^^ 

b) (R-A 1 -O) *5cfc(:>'^<:«f^Sg 

<D-flft^R (R-A 1 -O) „A 1 R, [^*. R«l - 

1^. ^^^rc^^. 3m\^M.(om.mm.^^M^^:^\^y 

[0 173] 6 2. ISWaT;U5^»i'A{b^!B*«>^;l/ 

Tju^i-if>'c^^m6 1 iSiatfeoMJg^, 

[ 0 1 7 4 ] 6 3 . a ) -flg^ 
[0 175] 

[fl:52] R' (C»H,)(C4H4.»R' .C,C.H 
..„R' „)MeQ. 

[s:*. (c,H,)«. ^'^P'-i^^i^x-^i.jgrA 

*5. -eur (C.H,..R' .C.C.H,..R' „) Wfflft 
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fc{t 1 - 2 oiat^)^?^/!^^^^ STJU=^;i/r 5 ymv 

R' jiittWf4^#;i-2>Si (C,H,) i (C.H 

0. Qtt^^tTK^sr^o. Met*. 7mo)mmmm^ 

<Df4a<tOri I 1 B, I VB. VB35/c«V I BjB^O 
Orp«, MeCDIl^«l< 2r^«9. CCX\ R' 10 

[0 17 6] 6 4. m\^^:^m^tl>^^-(^:y{mifiV 

6fiS5gf;:^^^iifR$n^ll6 3^i2*gOMiS.^o 
[0 177] 6 5, MtcT;^5^^>AT;^+;^^#^r' 

t.>'S.^6 3SiBtt<D*fefflL3^. 
[0178] 66. a) -flft^ 
[0179] 

[fb53] R' (C,HOCC,H..,R' .CsC.H 
4.„R' „)MeQp 

(C,H,) tt. ^'^U-<>:5?i;^x-j[/]^-C* 30 
0. ^Ur (C,H,.,R' .C,C.H,.„R' J fcig^ 

fc« 1 - 2 offl<Dg^*j^^^^wr'&r Jiz+^ur 5 -/sr 

R' iLimn^^Xi>t^ (CsH.) i (C.H 

(Oi^mtbX I I I B. I VB. VB^/cliV I BS^CD 
#li8-C^>0, l^m^4-C^»9. 0^n^4-C*>9. -e 40 

Lrp«. Meoi^^ffi^K 2r^o. ccr. r' 
b) J^^^,®©-®^ (R-A 1 - O) i6j:amtmm 

<0-m^R (R-A I -O) „A I R, [^41. Rjii - 

6*^j2ooigi&r*'5] ^mr^mmrj\^^:^oMt^ 
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[0180] 67. i4W«r;b ^ ^^i/ Afk^i^^&M^;!. 
TJ^•^:^t^>•c^^^6 6 3iieiSotti«*o 

[ 0 1 8 1 ] 6 8 . a ) 
[0 182] 

[{b54] R' (C,H4)(C,H,..R' .CC^H 

^.„R' „)MeQ, 

0. ^Ur (C.H,..R' .C,C,H,.„R' ^iS^ 
i/^'n--<>^?^;?x,r.jb|gr*0. R' tKn^iUb' 

fc\^ 1 ~ 2 o^ioi^m^^Srwr '5»r;i/=^;ur 5 ^sr 

R' tt, 2:»0!ltt*^;i^SE (C,HJ i <C,H 
..,R' .C,C.H..„R' J ^CDr^c7:)«ii>^';^:;i^r* 

CDfigiLT I I I B. I VB. VB*/c«V I BKO 
^ilr*>0. l^m^4'C*»3. 0^n^4'C*>»9, ^ 
LTp«. Mem^fffi^K 2-C*0. CCr. R' 
ti. :7;U:^-U>iB{i^±C7)C2 iC7 6c#a£Crc»63&^ 

h) )V>(7sWL^tl^JhA:^:yim. ^^^-cc^s. 3<1 

[0183169. Wl^xm^t-l^^.^i^lyimWV 
3i:^)lij)V^:^^2^7' V'y'^:^ {^Zy^V )Vtuy 

[0 184] 7 0. MiCT;u^ ^•^AT;^+;^^^^t? 

i^sm6 8 3ii2iS6c>M«^, 

[0185171. a ) — 

[0186] 

[{b55] R" (C,H,)CC.H,..R' .CsC.H 
4-„R' „)MeQ„ 

0. ^Or (C^H^-.R' .CsC.H,.,R' „) «g» 
'V^D-O^^t^x^jufS-e^O. R' tKa;^;!/^' 

/c« 1 - 2 0ffl©6tlR/l^^W'r-6r;u=^;ur 5 -/^r 

R'' VtMHtt^-^x^K (CHJ t (C.H 
..„R' .C,C,H,.„R' „) 3®<DralCD«ig':/U^:;i^r& 

<Df4g<t or I I I B. I VB. VB^/ci(iV I B)^0 
^mXih^. l^iD^4*C*0. 0^n^4r*0. 

crp«. MecoHi^fflfi^K 2-c*o, ccr, R' 
:7;^3^-^>i^ti^±c^)C4^c5tc^^^ftLrt^-5>;&i 
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b) miKBi&^-^^ (R-A I -o) i6^a^mmm 

CO-«fiSR (R-A 1 -O) „A 1 R, C^*. R«l - 

[0 187] 7 2. i8W»r;U^ X':;A{b'^1^57&i>^;b 10 

[0 18 8] 7 3. a)-«^ 
[0 189] 

[{k56] R" (C,HO(C,H4-.R' .C,C4H 

,.„R' „)MeQ„ 

0, ^OT (C,H4-.R' .C,C.H..„R' „) «1» 

iy^U^y^i/3Lz.}\,mv^^. R' ti. t Ka;^;!/^ 

/c« 1 - 2 om<oms^m=f-^mri>r>\^^}VT ^ y^r 20 

R" tt. ^i*PWi4^-^x.^lJ (CH^) t (C4H 
.„R' .c,c.H..„R' .)m<om(omm':ri)vV^'C^ 

(DttgiUr I I I B, I VB. VB^/c6iV I BjB^O 
^iir^O. 1 ^m^4"C«)*3. 0^n^4t?^»9. ^ 
VXvU. Me<DM^«|< 2r^0, CCr. R' 

b) ;i/^;^M'Y:t>.^'Y:t>{t^fJ. ^^^rli-5. 

[0 190] 7 4. i5[;b^X^^;f>3^-^':t>fb^Wh 

[0191] 75, ||(CTi^5:^•i?AT>^^+;^^^^r 40 
t>^m7 3liiBKOW/®i^. 
[0 192] 7 6. -KS^ 
[0 193] 

[fb57] R* (C,H4)(C,H..»R' .C,C.H 
4.„R' „)MeQ„ 

0. ^^Or (C,H,.,R' .C>C4H,.„R' n) k^y^^ 
:t\y^Jl^MX$>^. R' t KD:^;L'brJUS. >^^P>5r' 
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R' um-hO<umAf:':>Xl^Xi>J:<. R" alI* 
mi^^A^ii (CH^) <!: (C4H4..R' .CsC^H^ 

.„R' m(Dfi\(Dm^y'v y>>x$>^ . QktmtTkm 

S^/c«Mpy>-CA)»3. MeU. I 1 I B. IVB. 
0^n^4V^^. tLXpit. MeCDMT-«l<2-C 

^0, ccr. R' ^;L'^u>iea^±<DC 1 , c 

2 . C 3 *>^«C 2 i C 7 'SH^fi'.^jgtfeSr * 

[0 19 4] 7 7. -tt^ 
[0195] 

[<b58] R" (C,H4)(C4H4-.R' .C.C^H 

4-„R' n)MeQ, 

[S:*. (C,H4)«, iy^0^y{^V>x.:i^j\ymx$> 
^OX (C4H4..R' .CC^H^.^R' »S» 

iyi^U-<>-^iy3iZ.)VmX^^ . R' t Fn;t?JH:i' 

/ctt 1 - 2 offl^^i^^^wr-sr Ji/+>rur 5 ymx 

R'' 3t»Mt4^-^;t-2>^ (CH,) <b (C^H 

4-.R' .c.c^H^.nR' „)m(ormmm-:^')^:^i^x^ 

(OiiimtLX I I I IVB. VB^fcitV I Bm<0 

Lrpti. Meo/^.^ffi^K 2r*o, ccr. r' 
ti. :7Jl/:ru>iBa^±CDC4/C5tc4tft:t6m^x-^ 

mt^M:x±(Dm^m^mt)^^LX{.^^] ^m-r^M 

p-bWb^o 
[0 1 96] 78. -f&A 
[0 197] 

[{b59] R" (C,H,)(C4H4-„R' .CsC^H 
4.„R' „)MeQ, 

[^*. (C,H,)«, ly^U^ly^i>x.::.)VmX^ 
0. ^t/T (C4H4..R' ,C,C4H,.„R' „) {tms^ 
iyiPU^>^iy:t.^)Vmx^^ . R' tKP;^;Ub' 

/c« 1 - 2 0M<osiRll^^W-r-5>r;L'+;^T $ -/Sr 

^D. &^OR' iitm—i>0<{tmtj:^Xi.^Xh^<. 
R" 5:<*K!ltt^#x.^|^l (CsH,) ^ (C4H 
4.«R' .CC^H^-^R' „) J5(DH|(D«fi:/«;->^>>-C& 
Q«i^ft*«S*C*0. Me». TC^om^^ti 
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C0(4H<!:Lri i I B, I V B . V B */c« V I 

to 1 9 8] 7 9. — 
[0199] 

[fb60] (CsHOCC,H4-R' .CC.H 
..„R' „)MeQ, 

[^tfj^ (C,H.) i^i?'P-i>^>^x^jUJ^-C* 
0. -eur (C.H4-.R' .CC^H^-nR' „) «gfi^ 
S^i^P-^>^i^xzi;U?ir*0. R' tKo^iUt: 

/c« 1 - 2 offloesSi^^^rW-r -sr;i/=^;UT 5 ^Sr 

R' iz:«:0914^-^^^^ (C,H.) <?: (C.H 

4.,R' .c,C4H..„R' „) g|<DFa1o«i^:/'; -^>?r& 

(D<4S£Lr I f 1 B. I VB. VB^/cOiV I B]^<0 
^^r^O. l^m^4"C*»3. 0^n^4r^»3. ^ 
Lrp«, MeOj^iT-jffi^K 2r*>0, CCC. R' 
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[0 2 0 0] 80. -M^ 
[020 1 ] 

[fb6 1 ] R' (C,H,)(C,H,.,R' .C,C,H 

..»R' „)MeQ, 
10 [^*. (CsHj S^^^n-O^^iyxxjUtr'^ 
^Or (C.H.-.R' .C,C.H*.„R' „) 

i^tJ^D-N^V^v^xxjU^gt?*)*). R' tFD;^JUt^ 

1 - 2 0m<O^fkm^^^t^r)l^JVT 5 >^g-c 

R' 5:<*H«tt^-¥x.^>S (C,H,) ^ (C4H 
4-.R' .C,C4H..„R' „) Jicr>ra<D«S^'; -:^i>T* 

(OffiSiUri I I B. I VB. VB^fc«V 1 Bj^O 
20 ^ISr-^O, l^m^4r'*0. 0^n^4-C*0. ^ 
OTptJ. MeODlM^^ffi^K 2"C*0. CCT'. R' 
fci. :7>'U:tu>iS(4T-±c5C4<hC5tc??aort^S^^ 

ri>^>. 3<iia±o^^j^^^w-r^:^-u::7'/>ja*^e» 
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